Generation of an AraC-araBAD promoter-regulated T7 expression system.
An alternative and facile delivery system for T7 RNA polymerase has been devised and constructed. T7 gene 1 has been placed under control of the araBAD promoter element regulated by the AraC protein. Cotransformation of the resultant plasmid, pTara, with one containing a target gene under T7 promoter-regulated expression potentially allows repression by glucose and induction by arabinose in the range of 0.5 to 20 mM sugar concentration. To demonstrate the efficacy of this expression system, the p53 gene under T7 promoter control in two different plasmids was expressed in Escherichia coli using pTara as the source of T7 RNA polymerase. Repression and induction of p53 were achieved in both a lower and higher copy number plasmid, although the levels of induction were higher with the lower copy number expression vector. Cotransformation of an expression plasmid with pTara provides a low-cost method of T7 RNA polymerase-regulated expression that can be fine-tuned using glucose and arabinose concentrations to balance protein expression with potential solubility or toxicity problems.